Purpose: Children with lower urinary tract dysfunction and vesicoureteral reflux, at cystography assessment, frequently present alterations in the lower urinary tract anatomy such as dilated posterior urethra, irregularity of the bladder wall and diverticula. However, the significance of these findings is unknown. The objective of this study is to evaluate the incidence of these findings, their time of disappearance and their correlation with the severity of the reflux.
INTRODUCTION
Usually, the first exam requested in the evaluation of vesicoureteral reflux is voiding cystoureterography (VCUG). It offers the advantage, in a first evaluation, of supplying information about the anatomy of the lower urinary tract, besides grading the reflux (1) . The association of vesicoureteral reflux with bladder dysfunction is well established (2) . The symptoms that indicate dysfunction of the lower urinary tract are voiding urgency, incontinence with or without urgency, and infrequent voiding (3, 4) . Children with these symptoms, at cystography assessment, frequently present alterations in the lower uri-nary tract anatomy such as expanded posterior urethra, irregularity of the vesical wall that corresponds to trabeculations and thickening of the detrusor, besides the possibility of diverticula. However, the significance of these findings is unknown. The objective of this study is to evaluate the incidence of these findings, their time of disappearance and their correlation with the severity of the reflux.
MATERIALS AND METHODS
From January 1986 to June 1999, 193 children with vesicoureteral reflux, considered simple type, in the age group above 5 years at the moment of diagnosis were analyzed. The recommendation for follow-up of these patients was one voiding cystoureterography each year. Only patients with a minimum of 2 VCUGs performed in a period of at least 6 months were considered. The results of the VCUGs were evaluated by means of reports from the radiologist and pediatric urologists, which contained the information about bladder anatomy. When there was doubt in relation to the diagnosis we reassessed the images. When the images could not be duly characterized, the patients were excluded from the study. The vast majority of the X-rays were done by just one pediatrician radiologist.
The VCUGs were classified as positive and negative in relation to findings that were characteristic of lower urinary tract dysfunction (LUTD). They corresponded to dilation of the posterior portion of the urethra, irregularity of the vesical wall and diverticula of the bladder. The rate and time of resolution of the findings of the VCUG were studied, i.e., how many and when the positive VCUGs became normal (negative). The grades of reflux were registered, as well as if they were unilateral or bilateral. The children were treated with continuous antibiotic prophylaxis, at low doses, and those with symptoms of the lower urinary tract dysfunction were treated with anticholinergics.
The statistical analysis, to compare the proportions, was done by means of Fisher's exact test or the chi-square test, or by Student's t test for the continuous variables. We considered p < 0.05 as statistically significant.
RESULTS
From the 193 children analyzed, 50 (26%) presented positive VCUG and 143 negative VCUG. From 58 (30%) children that presented symptoms of lower urinary tract dysfunction, 37 (64%) had a positive VCUG and 21 (36%) a negative VCUG. From the patients without symptoms of lower urinary tract dysfunction (n = 135), 12 (9%) presented positive VCUG and 123 (91%) one negative VCUG. This difference was statistically significant.
In the group with positive VCUG, 49 were female and 1 male. In the group with negative VCUG, 123 were female and 20 were male. In the patients with LUTD symptoms 56 were female and 2 were male, while for those without LUTD these numbers were 19 and 39 respectively. The gender difference between these groups was statistically significant.
From the patients with negative VCUG, 68 (48%) presented unilateral reflux and 75 (52%) presented bilateral reflux. From those with positive VCUG, 26 (52%) had unilateral reflux and 24 bilateral reflux (48%). This difference was not statistically significant. The correlation between the findings of VCUG according with the grades of reflux is demonstrated on Table-1. A higher incidence of grade II reflux was more evident in patients with negative VCUG and degree III in patients with positive VCUG (p < 0.05). The resolution rate was evaluated for the findings of the VCUG. From the 50 positive VCUGs, 30 became negative at an average period of 49 months, varying from 6 to 125.
COMMENTS
Our data evidenced that around 25% of the children with vesicoureteral reflux presented findings that suggest LUTD in the VCUG, with dilation of the posterior urethra, trabeculation of the wall and vesicle diverticula. From the children with LUTD, 64% presented these findings. What is interesting is that 9% of the children without LUTD symptoms presented a VCUG that suggests dysfunction. An explanation for this event is that these children may have had neonatal reflux that is associated to LUTD in the large majority of cases (5) . In this situation, the VCUG could demonstrate alterations, still not presenting symptoms. Sillen et al. have demonstrated that many children who are diagnosed with LUTD at 3 or 4 years of age, may have had a neonatal reflux and the dysfunction may be vestiges from this period (6) . Another hypothesis is that these findings in VCUG may not be specific of vesical instability. Batista et al. have made it evident that sensitivity, specificity and accuracy of VCUG findings that suggest instability, when detrusor instability is detected in the urodynamic study, correspond to 0.5, 0.62 and 0.52 respectively (7). Sillen et al. recently reported that VCUG was well correlated with the urodynamic study of children with neonatal reflux (8) . Nevertheless this is a select group of patients, in an age group that is different from the one we have studied.
We have not found difference in relation to unilateral or bilateral reflux and the VCUG findings. Scholtmeijer & Nijman have demonstrated that children with urinary dysfunction more frequently present bilateral reflux than those with urgency syndrome (9) . According to our data a VCUG that suggests urinary dysfunction is not predictive of bilateral reflux. Nevertheless, our study made it evident that children with positive VCUG more frequently have grade 3 reflux and those with negative VCUG more commonly have grade 2 reflux. The incidence of grades 1 and 4 reflux was similar between the 2 groups. The meaning of these findings is uncertain. One data that we considered important and that, to our knowledge, was not previously reported, is that the alterations of the VCUG tend to have resolution with time. The average was 49 months. This may reflect a clinical improvement that the patients have obtained with treatment, as well as it may be the result of neurophysiological maturation of the lower urinary tract.
CONCLUSIONS
Our study demonstrated that 64% of the patients with LUTD and reflux presented findings in the VCUG that suggest dysfunction. These findings were found in 9% of those without LUTD. In other words, the presence of elements found in the VCUG, such as dilated urethra and bladder trabeculation do not necessarily mean that the patients have LUTD symptoms, as they are only found in a little more than half of the patients with LUTD, demonstrating a low sensitivity. Nevertheless, not indicating bilateral reflux and severe reflux, as it may seem. When these findings are present, they tend to have resolution in 4 years period. 
